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Positive Train Control (PTC) Full Working Group
October 22-23, 2002 - Nashville, Tennessee

October 22:  Full Working Group Meeting convened at 8 am.

Note 1: The minutesand all of the meeting presentations will be posted on the VVolpe Website at:
http://imsserver.volpe.dot.gov. There are no user ID’s or passwords required.

Note 2: If you connect through the FRA Website, rather than going directly to the VVolpe Website,
your User Name and User 1D will be the first letter of your first name and al of your last name.
Filenames and their association with the presentersare asfollows:

Presenter & Organization

Filename (all Adobe PDF for mat)

1 | Dr. Ted Giras, University of Virginia

ASCAP 10-2002.pdf

2 | Jordon Multer, Volpe
Allen Bing, PhD, ICF Consulting

Human Factors - 10-2002 Multer.pdf
Human Factors - 10-2002 Bing.pdf

3 | Alan Polivka, TTCI
Craig Shier, Lockheed Martin

IDOT PTC RSAC 10-2002.pdf
IDOT - Shier - 10-2002.pdf

4 | Dennis Bley, The WreathwWood Group

Risk Analysis - 10-2002 Bley.pdf

5 | Grady Cothen, FRA
Frank Roskind, FRA

Base Case - 10-2002 Roskind.pdf

Sherry Borener, Volpe

Borener Data.pdf

DeniseLyle, CSX

CBTM 10-2002.pdf

ARRC Reilly 10-2002.pdf

6
7
8 | Eileen Rellly, Alaska Railroad
9 | Jm Hoelscher, Alstom

ACSES 10-2002.pdf

10 | Harold Gillen, Union Switch & Signal

NJT ASES 10-2002.pdf

11 | Jeff Baker, GE Transportation Systems

ITCS 10-2002.paf

12 | Andy Schiestl, BNSF

BNSF Hi-Rail.pdf (Note: Not furnished at the
time of transmittal to Volpe. Thefilewill be
posted when received).

Thereisan attachment embedded in these minutes. Thetable below depictsthis attachment.

Attachment # Contents

Person Submitting

Attachment #1 Risk 2 Team Minutes - 10-18-02 Cindy Gross
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* Cindy Gross called to order the Full Working Group at 8 a.m. with a safety briefing. Ms. Gross
stated that the Risk 2 Team would meet after break to review and approve the minutes of the
meeting in St. Louis. Ms. Gross asked the Full Working Group to review the minutes of the May
2002 meeting. There were no changes to the minutes and the group voted to accept the minutes as
published.

* Ted Bundy made an announcement that a sign-in sheet will be passed around the meeting room
which lists each person’s name and e-mail address. Please make any changes to your emall
address.

* Dr. Ted Giras gave a progress briefing on ASCAP. Dr. Giras proposed a one-day, web-based,
ASCAP Workshop for the next RSAC PTC session.

« Jordon Multer and Allen Bing, gave progress briefings on the Human Factors.

* Alan Polivkaled a progress update briefing on the North American Joint (Illinois) PTC Project.
He was followed in the presentation by Craig Shier of Lockheed Martin, who showed afilm
depicting atest train demonstration.  Mr. Shier stated the key issues being worked on in the
Safety Plan, which are referenced on Page 2 of his presentation.

* Dennis Bley, of The WreathWood Group, briefed the group on Risk Analysis; Alternative
Approaches.

» Grady Cothen and Frank Roskind briefed the group on the background of the “base case” issue
and RISK 2 Team recommendations.

* Ms. Gross stated that the Risk 2 Team met at the first break and needed to meet again during
lunch to review the minutes of the meeting in St. Louis. Next RISK 2 team meeting will be
December 17-18.

» Thegroup brokefor lunch at 11:45 a.m.
» The meeting reconvened at 1:15 p.m.

Cindy Gross stated that the Risk 2 Team minutes of the October 18, 2002 (Attachment #1) meeting
were approved.

» Sherry Borener, Volpe, gave a presentation on PPA Accident Data, based on the type of territory
(non-signaled, signaled, cab signal & above) and FRA track class. The dataisfor freight trains
only, no passenger. Her data will be posted on the Volpe web page.

» Howard Moody commented that he thought the data should a so be run using the three * cut-
points’ listed in Part 236 (49 m.p.h., 79 m.p.h., and above 79 m.p.h.) Grady Cothen advised that
Volpe would rerun the data using those parameters. He also said the data would be run for
passenger and freight/passenger mix. The group also agreed signaled territory should be broken
into three categories: ABS, TCS, and Cab Signal, which, when combined with non-signaled,
would give us four categories for comparison.



Document No. WG-October-74 Page 3 of 21

* Tim DePagepe asked Howard Moody why he wanted to use the Part 236 break points. Howard
gave avery detailed answer, but Tim said he still didn’t see what benefit there was to doing it.
Howard finally said that the main reason was to try and keep it simple, because he thought using
FRA track class got pretty complicated. Tim said the problem he had was that it would be made
so smple that it wouldn’t be effective. He said it sounded to him like Howard wanted to make the
rule ineffective.

* Frank Roskind continued the discussion on Risk 2 Team recommendations. Dr. Giras stated that
for the petitions/segmenting/sampling, there is a strong relationship of how objects are placed
along the track and how often trains are exposed to the events. He said one should look at density
from that point of view.

* Denise Lyle gave a briefing on the CSX CBTM Project.
M eeting adjourned at 4:20 p.m.
October 23:  Full Working Group Meeting convened at 8 am.

* Ted Bundy led adiscussion on the dates and location of the next Full Working Group Meeting. It
was decided that we would meet on March 4 and 5, 2003 from 8 am. until 5 p.m. and March 6
from 8 am. until Noon. Meeting locations are Baltimore or Philadel phia.

* Cindy Gross started the meeting by posting a chart with the original members of the Accident
Review Team and asked the working group if the Accident Review Team should reconvene to
review the Accident data from 1998 to 2001. The Accident Review Team now consists of the
following members.

Howard Moody

Larry Milhon

Bob Ralph

Dick Stotts

Rich McCord - Team Leader
Terry Tse

Frank Roskind

Tim DePagpe

James Stem

Rick Inclima

Bob Harvey
Representative from Volpe

 Tim DePagpe made a request from the group that Dr. Ted Giras be invited to attend the next
meeting (12-02) of the Risk 2 Team. Dr. Girasindicated that he would attend the meeting.

* Eileen Reilly, Alaska Railroad, gave a brief report on the Alaska Railroad since 1997, and their
experiencesin trying to install aPTC system.

* Jm Hoelscher, Alstom, gave an update briefing on the Amtrak ACSES Project.
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 Harold Gillen, Union Switch & Signal, gave an update briefing on the New Jersey Transit ACES
Project.

« Jeff Baker, GE Transportation Systems, gave an update briefing on the Amtrak ITCS Project.
» Andy Schiestl, BNSF, gave an update briefing on the BNSF Hi-Rail Protection System.

Upon completion of the presentations, Cindy Gross noted that Mr. DePaepe had offered a motion
that the agency proceed with the final rule based upon the NPRM. At that time, Grady Cothen
assumed the floor as senior agency representative.

Grady Cothen stated that the concern remains with respect to the adjustment of the base case as
outlined in the NPRM, given the technical issuesidentified since itsissuance. Tim DePaepe, BRS,
stated that there should be a vote for approving the NPRM and it could be voted down. Mr. Cothen
agreed that the motion had been properly offered under normal rules of parliamentary procedure,
but replied that the agency does not consider it appropriate to entertain the motion at thistime, since
FRA had reported to the full Committee and the Working Group that the NPRM proposal for
adjustment of the base case does not appear workable given existing information. He explained that
one of the requirements of the Federal Advisory Committee Act is that the agency representative
chair the committee and be empowered to adjourn it at any time.

To the extent FRA is unable to favorably act on proposed recommendations pending before a
Federal Advisory Committee working group, in the agency representative’ s judgment it is not
appropriate to put other members of the working group in the position of officialy declaring
positions. However, the minutes of the meeting will reflect that the Brotherhood of Railroad
Signalmen offered the motion and does support proceeding to afinal rule consistent with the
NPRM. Any other members who might wish to express their views and have them memorialized in
the minutes are most welcome to do so.

[Editorial note from the agency representative: The RSAC Process contemplates action by the
working groups on a consensus basis. The agency staff participates in the consensus process in
order to encourage other parties to undertake the inevitable risks to their interests that this type of
bargaining entails, and the staff endeavors to stay within negotiating authority conferred by the
Adminigtrator. Thisis aprocess unique to this advisory committee and was developed in lengthy
consultations with magjor stakeholders prior to chartering (and to alarge extent based upon their
requests). When the agency knowsit is not prepared to join in a recommendation, the agency
should not put other partiesin the position of being required to declare support or opposition, since
to do so would not advance the completion of the task. Thisisthe narrow issue on which the

chair’ sruling turned in this instance.]

* Bob McCown, FRA, gave a brief presentation stating his personal views as afriend of the working
group. Both he and Grady emphasized that the views did not reflect any official position of FRA,
and were being offered as “food for thought”. The outline for his viewsis on the following page.
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Concept for Discussion - Bob McCown (as afriend of the PTC Working Group)
A Railroad shall not operate with an unqualified train control system.
Qualification shall be by:
- Grandfather vs - (current methods)
- Subpart H
Qualified systems will belisted in PSP
PSP for system will define operating conditions for which system is qualified in terms of :
Applicant for Qualification specifies ranges claimed.
1. Methods of Operation
- CTC - ABS- Dark Territory
- Single or Multi-Track & Operating Rules

2. #'sof Trains

w

. Mix of Equipped/Unequipped (if applicable)

D

. Operating Speeds

ol

. Default Method of Operation

(o2}

. Specia or Unusua Conditions

7. ETC.

8. ETC.

Qualifying a system can/will involve public review

End of Bob McCown'’sviews

Frank Wilson, Wabtec Railway Electronics, made the following comments:

Bob McCown'’s proposition may offer a solution for an effect the current NPRM has that may be
unintended. The current NPRM uses a perspective of “no less safe than current”. We usually
discuss this in the context of today’ s current technology being the “current system”, and a
communications based system as the “new system.”

However, consider the situation in the future where the “current” system is a communications based
one, and the “new system” is a communications based system with some functional addition. This
functional addition may be very desirable to arailroad for productivity and profit.
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Thereisthe potential that the new function may cause a minute, analyzable degradation in risk.
There might therefore be an interpretation that the “new” system is not “no less safe than”, even
though it may be a safe system. It is possible this new enhanced system would have been safer than
the origina traditional technology.

A hypothetical example follows. Imagine CSX had deployed the original CBTM system into
production operation on aterritory using the current NPRM standard of “no less safe than.” Then,
after some period of operation, it was proposed that Power Switch Control and Digital Display of
Authorities be added to the CBTM (the features that are under development and testing in 2002.)

Analysis of the system including the new features might conclude this system has avery low level
of risk, but incrementally higher than the original CBTM system. (It should not be inferred that we
have determined this to be the case in this particular example.) Under the “no less safe than”
paradigm, these functional enhancements might not be allowed as an upgrade to CBTM, while the
system risk including the features might have been “no less safe than” the original traditional
technology system.

In this way, the functional additions might be precluded merely because they were not included in
the original deployment of CBTM, not because the system including the featuresis “unsafe.” This
may serve as adisincentive for PTC early deployment.

The proposition that Bob McCown has put forth might not have this unintended effect.

The hypothetical example suggests that a system supplier should include all foreseen system
changesin the origina PSP. However, there may be unforseen changes yearsinto the future. Also,
there might be changes other than functional system changes that could have an effect on the level
of safety. There might be maintenance or procedura changes that have an effect on system risk.

End of Frank Wilson's comment

* Grady Cothen noted that Bob McCown’ s suggestion still leaves the issue of decisional criteria
open, which could be a problem for some parties (implying, as it does, some degree of discretion),
particularly since FRA does consider both benefits and costs to the extent information is available
in reviewing various rules, waivers and specia approvals.

» Mr. Cothen stated that every time we discuss performance standards, we look for someone who
has used a performance standard. He said FRA keeps hearing from people such as Harvard's
Kennedy School, other Federal agencies, the Japanese, etc. that the best that has been donein
other settings is not arisk-based standard but a risk-informed standard. Accordingly, the working
group should not feel discouraged. What we are trying to do is truly challenging.

» Bob Harvey wanted a clarification for his notes on whether we are dealing with risk informed
performance standards or performance standards. Grady Cothen explained that the NPRM calls
for something approaching pure performance standards, which would be risk-based. Thisiswhat
makes the challenge so great.

Meeting adjorned at 11:30 am.
List of Participants:
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L Name F Name Organization EMail

1 Achaji George Transport Canada achakjg@tc.gc.ca

2 Anagnostopoulos George Volpe anagnostopoul os@vol pe.dot.gov

3 Baker Jeff GE Transportation Systems, | eff.k.baker@trans.ge.com
Global Signaling

4  Bing Allen | CF Consulting bing.a@adlittle.com

5 Bley Dennis The WreathwWood Group bley @ieee.org

6 Borener Sherry Volpe borener @volpe.dot.gov

7  Bundy Ted D. FRA theodore.bundy @fra.dot.gov

8 Buxton Robin IBEW rsbuxton@belIsouth.net

9 Cane Brian L ockheed Martin brian.caine@|mco.com

10 Cobb Ray IBEW ray cobb@ibew.org

11 Cothen Grady FRA grady.cothen@fra.dot.gov

12 Denton Steven FRA steven.denton@fra.dot.gov

13 DePaepe Tim BRS tjd@brs.org

14 Disk Dan Maglev Inc. drdisk@maglevinc.com

15 Dorer Bob Volpe dorer@vol pe.dot.gov

16 Egnot James SIEMENS Transportation Systems  james.egnot@s emens.com

17 Gaddo Manuel FRA manuel.galdo@fra.dot.gov

18 Gamst Frederick C. University of Massachusetts/U. fcgamst@aol.com
Wyoming

19 Garland Dewey Southwest Signa Engineering Co.

20 Gillen Harold Union Switch & Signd hcaillen@switch.com

21 Giras, Ph.D. Ted University of Virginia toiras@virginia.edu

22 Goodman William E. FRA william.goodman@fra.dot.gov

23 Gross Cindy FRA cindy.gross@fra.dot.gov

24 Hagen Bill GE Trangportation Systems, bill.hagen@trans.ge.com
Global Signaling

25 Hadey Michagl FRA michael .haley@fra.dot.gov

26 Hall Barbara FRA barbara.hall @fra.dot.gov

27 Harvey Robert A. BLE harvey@ble.org

28 Hoelscher James Alstom Signaling Inc. |ames.hoel scher @transport.alsto

m.com

29 Horstman Doug BLE dhorstma@orednet.org

30 Jackson Ken Battelle [acksonk @battelle.org

31 Jarrett Lynn CSX lynn jarrett@csx.com

32 Lindsey Ron Consultant w/CSX comarch@attbi.com

33 Lyle Denise AAR-CSX denise lyle@csx.com

34 McClure Karen FRA karen.mcclure@fra.dot.gov

35 McCord Rich FRA richard.mccord@fra.dot.gov

36 McCown Robert FRA robert. mccown@fra.dot.qov

37 Milhon Lary R. AAR-BNSF larry.milhon@bnsf.com

38 Minger Wayne FRA Consultant wminger@aol.com

39 Mokkapati Chinnarao Union Switch & Signd cmokkapati @switch.com

40 Moody Howard AAR hmoody @aar.org

41 Multer Jordon Volpe multer @vol pe.dot.gov

42  Mundy Chuck R. ATDD-BLE atddcrm@hotmail.com

43 Paulette Woody Genera Motors Corporation woody.paul ette@gm.com
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L Name F Name Organization EMail
44 Pelli Eric S. ARINC Inc. eric.pelli@arinc.com
45 Petit William A.  RPI - Safetran Systems bill.petit@ieee.org
46 Polivka Alan Transportation Technology alan_polivka@ttci.aar.com
Center, Inc.
47 Ralph R.W. AAR-NS rwral ph@nscorp.com
48 Red Ray IBEW erdbeere@juno.com
49 Reilly Eileen AKRR reillye@akrr.com
50 Roskind Frank FRA frank.roskind@fra.dot.gov
51 Schiedtl Andy BNSF andrew.schiestl @bnsf.com
52 Shier Craig L ockheed Martin craig.shier@lmco.com
53 Stem JamesA. UTuU jamesastem@aol.com
54 Stotts S. H. (Dick) ENSCO, Inc. shstotts@aol.com
55 Sullivan Tom UTU Loca 7-E tes@kdsi.net
56 Tse Terry FRA terry.tse@fra.dot.gov
57 Walters Cindy FRA cynthiawaters@fra.dot.gov
58 Wilson Frank Wabtec Railway Electronics mfwil son@wabtec.com
59 Zerzan Joe Southwest Signal Engineering Co.  J Zerzan@swsignal.com
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Attachment #1

RSAC

PTC Risk 2 Task Team
02-03 October 2002

St. Louis, MO

Minutes (10-18-02)

In attendance:

Cindy Gross FRA

573-295-4249

cindy.gross@fra.dot.qgov

Fred Gamst UMASS 307-632-8561 fcgamst@aol.com

Bill Petit Safetran 585-349-2305 bill.petit@ieee.org
Alan Rao Volpe 617-494-3911 rao@vol pe.dot.gov
Gary Baker  Volpe 617-494-3276 bakerg@volpe.dot.gov
DennisBley TWWG 703-963-6486 bl ieee.or

Terry Tse FRA 202-493-6335 terry.tse@fra.dot.gov
Tim DePaegpe BRS 847-439-3732X28  tjd@brs.org

Robin Baxton IBEW
JamesStem UTU

SH Stotts, r  FRA Consultant
Rich McCord FRA

Larry Milhon BNSF

Sherry Borener Volpe

Bob Ralph  Norfolk Southern
Frank Roskind FRA

423-490-8421

rshaxton@bel | south.net

202-543-7714 jamesastem@aol.com
817-545-3679 shstotts@aol.com
219-462-0162 richard.mccord@fra.dot.gov
785-435-6438 larry.Milhon@bnsf.com

617-494-2257
423-697-1076
202-493-6284

borener @vol pe.dot.gov
rwral ph@nscorp.com
frank.roskind@fra.dot.gov

Next Meeting Date December 17 & 18, 2002, 8:00 am. - 5 p.m. both days. Location TBD.

Documents distributed during the meeting:

PTC-RA2-OCT02-001
PTC-RA2-OCT02-002

Letter from G. Gavallaand G. Cothen to AAR Colleagues, 3/22/02
Draft for Guidance for Risk Assessment — Structuring the Base Case

and Scaling the Risk Assessment 3/14/02

PTC-RA2-OCT02-003

cases, 4/10/02

PTC-RA2-OCT02-004

Email from Grady Cothen to Charles Dettmann with subject as Base

Discussion Paper, Industry Proposal to FRA for Processor Based

Signal and Train Control Systems, undated AAR document

PTC-RA2-OCT02-005

Letter from C. E. Dettmann to George Gavalla with reference to

Processor-Based Signal and Train Control Regulations, 4/17/02

PTC-RA2-OCT02-006
PTC-RA2-OCT02-007

system might work

PTC-RA2-OCT02-008
PTC-RA2-OCT02-010
PTC-RA2-OCT02-011

List of AttendeesPTC-RA2-OCT02-009
Agenda
Method of Operations Definitions - Stotts

Attachment #1 - RISK 2 Team Minutes

Email from Michael Rush of the AAR to Grady Cothen, 8/5/02
A flowchart showing FRA concept of how the alternative Base Case

Signal Territory PPA’s
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8:30 am. Cdll to Order, Introductions, Restatement of Mission (FraWould like the First Discussion
to Center Around Base Case Issuesin Order to Remove Obstacles to Publishing a Final Rule)

Mr. Roskind discussed the ground rules of the meeting. He basically adopted the rules of the RSAC
rulemaking and reviewed the task items of the group:

-Assist VOLPE Center in structuring data runs off CRAM Platform and other risk
assessment models excluding ASCAP

- Bein standby status to address Base Case issue for final rule.

- Assigt in structuring guidance materials for risk scenario development under the final

rule.

To clarify the objectives and goals of this meeting, Mr. Roskind and Ms. Gross distributed
severa documents between FRA Office of Safety and the AAR on their positions and views
of base cases under the definition of NPRM. The documents are PTC-RA2-OCT2-001
through PTC-RA2-OCT2-006. Additionally Frank distributed a flow chart PTC-RA2-
OCT2-007 he had devel oped for the group.

Mr. Roskind gave a brief update on where ASCAP stands now:
Mr. DePagpe ask why isthere no one from the UV A/ASCAP team here today?
Mr. Roskind said they were not invited.

Mr. Roskind reviewed with the group the questions he had developed on the agenda for the
groups consideration. He expressed that his goal is to have one group recommendation at the
end of this meeting, or less preferably have a menu of choices of base case determination for
RSAC working group stating the pros and cons of each proposal in thismenu. He also
presented a chart showing that the accident rate in terms of PTC preventable accidents per
train mile signal territory decreases as the traffic in terms of train milesincreases. Thisis
based the raw data of industry accident reports as part of CRAM program performed by
Volpe. Thus, based on this chart, traffic density does not increase the risk, but in fact lower
it.
FRA suggested to the group for discussion the following definitions:
Standard base case — what is there now
Alternate base case — anything other than existing conditions on segment of track at the

time of the proposed implementation
There were then two discussion items:
(1) Since each railroad has different accident rate, isit reasonable to use different accident

rates for different railroads or should a consistent national average be applied to al
proponents.

Attachment #1 - RISK 2 Team Minutes
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(2) AAR in the document PTC-RA2-OCT02-006 suggested that it may be impractical or too
costly to analyze alarge territory, and therefore a subset of the territory should be analyzed.

Mr. DePagepe questioned who will determine what isimpractical and too costly and which
Subsets to use.

There was some question about whether some additional functionality added to an existing
system would make the system fall the NPRM rule. It was not fully answered.

Other topics brought up for discussion:
- Microprocessor, define it
- Basecaseuse
- Local i.e. Corridor? (Present Proposal)
- National Average versus Railroad Average
Mr. Ralph stated that anything filed under Appendix H aready includes density in the product
safety plan..

Lunch break

Vol pe made a presentation on the CRAM data. It was pointed out that CRAM data did not have
historical track class for each line as this is changed very often, but do have control method and
maximum speed. Thisinformation isimportant for the group to decide what may trigger an
alternative base case. There was aso some discussion if the base caseis established with
CRAM data, how one can use CRAM for proposed method. Dr. Borener pointed out that
regression could be used for the proposed method by looking at the factors on various
parameters to predict therisk level of the proposed method. It was pointed out that with the
proposed method, it is also important to assess the new risk factors introduced by the new
system, which historically do not exist. All agreed with that point. It isnot certain how CRAM
can be used in that aspect as there may not be any historical datafor the new system to perform
regression.

The group attempted to answer the following questions:

(1) What triggers an alternative base case?

(2) What is the aternate base case?

(3) How to develop the aternate base case?

(4) What techniques should be used (e.g. use CRAM to develop nationa average)?

The group discussed using moving average of Risk but could not agree on how “risk factor
creep” up or down would be handled.

Some discussion took place concerning using the grade crossing risk model but the group
quickly determined it could not apply dueto its structure, Federally funded but States useit.

The group began discussing whether cost of a base case be related to the total project?

Attachment #1 - RISK 2 Team Minutes
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Mr. Milhon indicated that BNSF would prefer to use a subset for risk assessment when they
decide to use PTC across the railroad.

Generally, most people in the meeting agreed that to perform arisk assessment for the
whole railroad is somewhat impractical however the group could not agree on how the
subset would be selected and if FRA would have prior approval on use of the subsets.

Mr. DePagepe stated that he objected to any discussionsin this vein and felt the railroads
might use the data to their advantage and the “segments’ will be something that could be
manipulated

Mr. Milhon responded by asking if we're not doing the whole railroad and it is not alittle
project, how do we solve this?

Mr. Roskind asked the group how about a National Standard?

AAR members stated that National Standard doesn’t have to be same for everyone but could
be based on each railroad.

Mr. Stem ask the AAR if they consider safety as part of the cost factor when looking at
installing PTC on given segments?

Mr. Ralph stated that they do consider safety as part of the cost factor when installing CTC
but look at efficiency, and utilization as the justification for such projects concerned.

Group requested that the Hi-Rail compliant system and determined they would liketo see a
presentation/discussion on it in the future.

Mr. DePagpe stated he has some issues in Reference to AAR proposal related to Guidelines
for risk scenario:

- Who decidesit’simpractical.

-Or too costly who determines

-How to pick the sub set/how do you know its representative

-Could you use the formulato degrade a present system (Base case & Alternate Base Case
identifying hazards)

-Prescriptive requirements

Dr. Borener ask: Can we have a system level base case? How much characterization do we
need? i.e. single track, opposing movements, ratio of passenger to freight (mixed),
directional running (double track) etc.-

She ask the group can we use weighted average like in grade crossing’s

Mr. Petit stated every processor based system we make in the future will fall under this, not

just PTC Systems. We need to clarify what needs to be donei.e. replacing same type of
systems with added functionality

Attachment #1 - RISK 2 Team Minutes
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Dr. Borener stated that using track class was difficult because one mile could have three
different track classesin that mile.

Dr. Borener placed the following on the board for the group consideration relating to
Probability -
(PTC System) = +train volume

Speed

Train control method

# of tracks

Passenger of Freight mix ratio

Other segments that could be added: , Operator (human factors), merger (cultural issues),
Operating Rules, time on duty, decisions points. Etc.

PTC total = weight(National)+weight(operator)+weight (local, specificsto that area)

Dr. Borener concluded by stating that she could use the data she has right now and develop
a base case scenario, but she could not develop arisk based analysis.

The group began a discussion on aternate base case triggers and agreed that speed should be
afactor to trigger an aternative base case. The following FRA required control system for
each speed range was examined.

Asapoint of reference Mr. McCord put up the Track Class speed ranges contained in
49CFR213.

TRACK CLASS FREIGHT PASSENGER

X 10 N/A
1 10 15
2 25 30
3 40 60
4 60 80
5 80 90
6 N/A 110
7 N/A 125
8 N/A 160
9 N/A 200

After someinitial discussion related to track class and speed the group seemed to agree that
thereweretoo many track class sto usethisapproach but liked using change of speed asa
trigger to alternate base case.

Mr. Stotts suggested the group consider what’ s in 236:

Frt

Passenger

Attachment #1 - RISK 2 Team Minutes
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50+ 60+ MBSABSTCS
80+ any train ACS/ATS/IATC
111+ (Civil speed enforcement system)

Mr. Stotts suggested that to consider doubling the speed resulting in a new speed of 30 mph or
greater as anew trigger for alternate base case. The pros and cons for this proposal (doubling the
speed) was examined:

Pros Cons
Higher risk is at slower speed Too costly
The criterion will cover raising speed in the Not required now

The group agreed thisis agood place to start but could not agree on the low speed range of 0-49.

Mr. Stotts stated he felt it was imperative that an increase (doubling) of the speed in the range of O-
49 must be included .

Mr. Roskind suggested the following for the groups consideration.

Nationwide Average

FRA publish acceptable accident rate by speed class (ranges of speed)
10 mph bands below 50

20 mph bands above 50

Density — 50% to 200%

Mr. Ralph stated that his railroad could not live with the speed bands as presented.
Mr. McCord and Mr. Stotts said they wanted to look at the data before agreeing.

Action item —Volpeisto generate plotsof risk cost/Train Mile Vs Maximum Train Speed and
risk cost/Train MileVsTraingTime (# of trains/day.)

Generally, the group thought that a change in the method of operation should also be a factor
totrigger the alternative base case. Volpe was able to generate preliminary plots on cost and
PPA (PTC preventable accidents)/train mile as a function of maximum speed (track speed). The
plots were not linear or exponential but rather have a peak and drop after a certain speed. Volpe
was asked to finalize these plots for next meeting. There was also a question about the accuracy of
the method of operation assigned by Volpe to the CRAM data on various lines. Volpe was asked to
work with Mr. McCord and Mr. Stotts to improve upon the accuracy of the data, especialy the
method of operation.

Mr. Petit ask the question how do we track “best practices’ for Risk Assessment (work between
person doing the risk assessment and the railroad”. How have they been successful in the past?
Lesson's learned ?

Dr. Bley said thisisa good point and there should be a catalog of best practices and lessons
learned. Dr. Bley to coordinate the assembly.
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Dr. Bley ask the question after devel oping who will maintain and accept ownership of it in the
future?

Mr. Roskind posed a method of triggering the alternative base case, using the following as an
example:

(2) Y ou maximum speed and traffic density (number of trains a day) are 110 mph and 40 trains/day
(2) Determine the nationwide risk level for this speed and density based on CRAM data, say 5.5x10°
8, There would be atable of risk level as a function of maximum speed and traffic density using
CRAM data.

(3) Determine the method of operation pertaining to thisrisk level by comparing to CRAM anaysis
of method of operation Vsrisk level. Use the following as an example

Mr. Stotts commented here: This example was a hypothetical with the metrics pulled out of the air
just asillustrations. Need to clarify that ABS, CS and probably ACSES are not designed to achieve
these metrics. In my opinion ABSis only about 1x10® at the best, arisk of more than 3 orders of
magnitude worse that shown here.

ABS 6x10°®
CS 5.2x10°
ACSES 2.0x10°

Use CS as the aternative base case as the risk level isthe closest to 5.5x1078, the risk level of the
proposed maximum speed and traffic dengity.

(4) Use ASCAP to compare CS, the alternative base case and the proposed method. 1n this method,
ASCAP will be run to generate risk level for both the base case and the proposed method so that the
relative risks can be compared so that consistency is maintained on al the assumptions.

The group voted to present the above method to the RSAC working group for discussion.

Mr. Stotts commented that Part 235 that gover nstheremoval of existing train control system
could beatrigger for an alternative base case. Mr. Stottswas asked to investigate further on
thisissue.

Therailroads wer e asked to generate their own data such as accidents/train mile. Bob
indicated they may have grosston milesinstead of train miles.

The group did not like the suggestion to use ASCAP to generate the risk level for the proposed case
only and then to compare thisrisk level with the level generated by CRAM.

Adjourned for the day at 5:00 p.m.
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Risk 2 Meeting Day 2
03 October 2002, St. L ouis, MO

8:30 am. Caucus by each group and prepare positions.
Meeting began at 9:00 am.

Review of discussion was suggestions to Vol pe for what they should look at:

1) Improve data accuracy (method of operation) Mr. McCord to handle.

2) How do we track best practices for risk assessments. (Work between person doing the
risk assessment and the railroad.) 1.e. how have they been successful in the past. What
lessons were learned. There was a suggestion to form a subcommittee to catalog best
practices & lessons learned. Dr. Bley to handle. Question: Who will maintain and accept
ownership in the future?

Discussion resumed by Mr. Roskind offering the following diagram to show what the process
would be:

Trigger
N
Find
Risk
Leve

~

]
Select
Method

of
Operation
n
ASCAP
Select
Method of
Operation
Versus
proposed

ASCAP sdlected Method of Operation verses proposed.

Attachment #1 - RISK 2 Team Minutes



Document No. WG-October-74 Page 17 of 21

Mr. Roskind wrote the following:
Do we need triggers?

49CFR235 could be atrigger. 49CFR235.5 states as follows:

“235.5 Changes requiring filing of application.
(a) Except as provided in §235.7, applications shall be filed to cover the following:
(1) The discontinuance of ablock signa system, interlocking, traffic control system,
automatic train stop, train control, or cab signal system or other similar appliance or device;
(2) The decrease of the limits of ablock signa system, interlocking, traffic control
system, automatic train stop, train control, or cab signal system; or
(3) The modification of ablock signal system, interlocking, traffic control system,
automatic train stop, train control, or cab signal system.”

The group considered the following:

Take out signals - standard base case, group agreed

Take out signals increase speed - alternate base case, group agreed

Upgrade signal system, installing a processor based system (may not capture anything, do
we gain anything?) - Standard Base Case, group did not agree.

After some consideration Mr. Stotts said he needed to think about this some more and
group assigned him to research and report if 235 should be atrigger to an alternate
base case. Mr. DePaepeand Mr. Milhon areto assist him

Mr. Roskind presented the following document opening the discussion on method of operation asa
trigger for an aternate base case:

The following definitions for methods of train operation to be used in the filing of the Signal
Systems Annua Report Form, Form FRA F 6180-47 is found on the back of the form:

Traffic Control Systemt A block signal system under which train movements are authorized by cab
signals or block signal's whose indications supersede the superiority of trains for both opposing and
following movements on the same track.

Automatic Block Signal Systemt A block signal system wherein the use of each block is governed
by an automatic block signal, cab signal, or both.

Non Automatic Block Signal System A term used to denote any method of maintaining an

interval of space between trains as distinguished from an automatic block signals system, atraffic
control system, a cab signal system without roadway signals, or time interval system.
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Automatic Cab Signal System A system which provides for the automatic operation of the
following:

(a) Cab Signal, located in the engineman’s compartment or cab, indicating a condition
affecting the movement of atrain and used in conjunction with interlocking signals and
in conjunction with or in lieu of block signals, and

(b) Cab Indicator, adevice located in the cab which indicates a condition or change of
condition of one or more element of the system.

Remotely Controlled Interlocking: An arrangement of signals and signal appliances operated from
an interlocking machine, which is located outside the interlocking limits, and so connected by
means of mechanical and/or electric locking that their movements must succeed each other in

proper sequence, train movements over all routes being governed by signal indications.

I dentifying M ethods of Operation

The following are adjective descriptions of various methods of operation that have
historically been used in technical writings in connection with accident investigations, block signal
applications, petitions for relief from the requirements, complaint investigations and citations of
defects. The basis of these descriptions are specific rules for use of the systems or methods
contained in the operating carrier’ srulebook. Thosein italics are or are almost non-exist. Thelisting
begins with rules based methods followed by those that evolved as signal and train control systems
were deployed.

“ The method of operation is by timetable.”

“ The method of operation is by timetable and train orders.”

“ The method of operation is by train register rules.”

“ The method of operation is by staff systemrules.”

“ The method of operation is by the current of traffic on two main tracks.”

“The method of operation is by Track Warrant Control Rules.”

“The method of operation is by Direct Traffic Control Rules.”

“The method of operationisby Yard Limit Rules.”

“The method of operation is by Voice Control Rules.”

“The method of operation is by timetable and train orders supplemented by an automatic
block signal system.”

“The method of operation is by Track Warrant Control Rules supplemented by an automatic
block signal system.”

“The method of operation is by Direct Traffic Control Rules supplemented by an automatic
block signal system.”

“ The method of operation is by cab indicator indications of a continuous inductive
automatic train stop system arranged for movement with the current of traffic on two main tracks.”

“The method of operation is by cab indicator indications of atrain control system arranged
for movements with the current of traffic on two main tracks.”
Page 12, PTC Risk 2 St. Louis
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“The method of operation is by signal indications of an automatic block signal system on
two main tracks arranged for movements with the current of traffic.”

“The method of operation is by signal indications of atraffic control system.”

“The method of operation is by signal indications of atraffic control system supplemented
by automatic cab signals and train stop.”

“The method of operation is by signal indications of atraffic control system supplement by
an intermittent inductive train stop system.”

“The method of operation is by cab signal indications of atraffic control system.”

“The method of operation on track Numbers 1 and 2 is by signal indications of an automatic
block signal system arranged for the movement of trains with the current of traffic and on track
Numbers 0 and 4 by signa indications of atraffic control system, all supplemented by a cab signd
system with automatic train control.”

Discussion concerning method of operation began in regards to overlay systems.

Thegroup agreed that overlay systemslike CBTM that do no change the method of operation
would not trigger an alternate base case.

The group discussed that imposing aternate base case issues (expense) in this areawould
discourage the carriers from developing overlay systems that would improve present conditions.

The question was asked, if an overlay changes or dilutes operating rules could it be achangein
method of operation?

Mr. Stotts said he felt if it changes the set of rules the crews are required to operate under than it
changes the method of operation.

Mr. Stem ask does it require different techniques by the crew? If it changes the way they interface
with the system/equipment then it should be a change in the method of operation.

Mr. Milhon and Mr. Ralph did not agree with Mr. Stem or Mr. Stotts and maintained that aslong as
the basic way you operate and obtain authority has not changed it is not a change in the method of
operations, example: CBTM is an overlay system and not a change in the way the crew receives
authority or operates.

After some discussion the group did not agree on how to define method of operation. They did

seem to agree that a change in the method of operation would be a trigger for alternate base
case.

The Group began a discussion on considering increased density as atrigger for alternate base case.
Volpe presented two charts on overheads each illustrated as follows:

Vertical - Risk/train miles
Horizontal - Speed (max. train speed)
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Vertica - Risk cost/train miles
Horizonta - Trains/time

AAR questioned Volpe' s data points.

After somediscussion Volpe agreed toredo the chartsto be surethey are correct and
resubmit them to the group for consideration.

AAR will also bring chartsfor the next meeting but will use grosston miles, per mile (instead
of trains) and simplerisk(Accident, fatalitiesand injuries)

Mr. Roskind then introduced a discussion about “absolute risk” as opposed to “relative risk”.
ASCAP is meant to derive the “relative risk.”

Volpe suggested atype of fault tree analysiswith a“yes’ (1) or “no” (0) answer. They stated
it stays away from the numerical analysis and delivers an acceptable risk anaysis.

Mr. Petit suggested that if you design a system according to existing signal principles and excepted
industry standards such as military, IEEE and AREMA standards then you do not have to go the
comparative risk analysis.

Mr. Roskind asked if the NPRM allowed this scenario, and if so does this group want to
recommend itsinclusion in the preamble or modifying the rule to make it permissible.

Mr. DePaepe responded that he did not believe that it was permissible under the current NPRM. The
NPRM calls for an independent analysis verifying that the system is safe to a high degree of
confidence. If, what Mr. Petit said is allowed we will be back to where we were at the beginning.
The supplierswill betelling usto “trust them” that it is safe. Thisis unacceptable. This discussion
of lowering the safety bar because it is too expensive to properly do the safety analysis, isacrock
of manure. The carrier’ s wanted performance standards well they got them. Now they have to
comply with the regulation that they agreed to. Now is not the time to ater those commitments, nor
allow the carriersto get a second, third and fourth bite of the apple.

Mr. Petit responded that the comment was related to not needing risk assessment and not related to
indepentent safety analysis.

LUNCH

RESUMED DISCUSSION AND RESOLVE BASE CASE ISSUES

Mr. Milhon brought up the concern that doing the risk analysisin segments of 100-mile
increments would be extremely costly. He suggested that they be allowed to run some risk analyses
on 100-mile segments of the railroad and then these analyses could be extrapolated across their
entire system.
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Mr. Roskind then moved the discussion toward risk scenario development and asked that it
should include severa segments where comparison is representative of the territory.
Items to be considered:

1) Hills (topography), curves (all physical characteristics)

2) Climate (humidity and temperature)

3) Density & frequency of traffic

4) Method of operation

5) Speed

This discussion relates to the Mike Rush email, Mr. DePagpe objected to yesterday and he
restated his objections.

The email stated as follows;

“1f the geographic territory over which the new system will be applied is so large that
analyzing therisk for the territory isimpractical, or too costly, the risk assessment may be
performed over a subset of the territory as long as the subset representative of the whole.”

Mr. DePagepe restated his concerns:

- Who or what determinesif “...analyzing the risk for the territory isimpractica ?’

- Who or what determines what is “too costly?’

- Who or what determines which subset is representative of the whole?

Mr. DePaepe stated he was against entertaining suggestionsto this process without
these three questions being answered. Thereisway too much wiggleroom in the Mike Rush
email.

Mr. Roskind asked the group if you were going to allow this, what conditions would you
have to consider?

Mr. DePagpe ask in other words you are asking me what would it take to get me to agreeto
something that | think should not be allowed? Tim responded he's not going to provide an answer to
aquestion shouldn't be ask.

Mr. Petit suggested some sort of paper analysis why safety is not dependent on those
factors. Develop widely varying parameters that if it doesn’t affect it you are done. If taken to the
safety analysis stage use widely varying parameters.

The group did not agree and Mr. DePagpe strongly objected.

After ashort break Dr. Dennis C. Bley, Ph.D, gave a presentation on “What isa Risk
Assessment?”.

ADJOURN 4:00 p.m.
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